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Identifying associations of risk factors sharing the same pathway with disease risk is complicated by small individual effects and intercorrelated components; this can be addressed by creating comprehensive exposure scores. We developed and validated 3 novel weighting methods (literature review-derived, study data-based, and a Bayesian method that combines prior knowledge with study data) to incorporate components into a pathway score for oxidative balance in addition to a commonly used method that assumes all components contribute equally to the score. We illustrate our method using pooled data from 3 US case-control studies of sporadic colorectal adenoma (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) . We created 4 oxidative balance scores (OBS) to reflect combined summary measures of dietary and nondietary antioxidant and prooxidant exposures. A higher score represents a predominance of antioxidant exposures over prooxidant exposures. In the pooled data, the odds ratios comparing the highest tertile of OBS with the lowest for adenoma risk ranged from 0.38 to 0.54 for the 4 measures; all were statistically significant. These findings suggest that 1) OBS are indicators of oxidative balance and may be inversely associated with colorectal adenoma risk and 2) using comprehensive exposure scores may be preferable to investigating individual component-disease associations for complex exposures, such as oxidative balance.
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Published studies of diet-disease associations have usually focused on investigating 1 food or nutrient at a time. However, most foods/nutrients have small effects and are intercorrelated, either by intake or by contributing similarly to a biological pathway, which complicates attempts to analyze their individual effects (1) . Advantages of combining these dietary exposures into a comprehensive variable were previously summarized (1, 2) , contributing to the development and application of dietary patterns in observational epidemiology. Dietary patterns derived from a priori diet-quality scores (3) (4) (5) or the more exploratory method of principal components analysis or factor analysis (6-8) do not necessarily relate to specific biological pathways. Moreover, by definition, they do not include nondietary lifestyle factors-factors that might be correlated with dietary behaviors and act on the same pathway.
The rationale and method for combining multiple dietary and nondietary lifestyle exposuresto create comprehensive scores for oxidative balance (the in vivo balance of antioxidants and prooxidants that modulate levels of potentially harmful reactive oxygen species) have been given previously (9, 10) . Oxidative balance scores (OBS) have been reported to be statistically significantly associated with decreased risks of incident colorectal adenoma and prostate cancer, but the individual components of the score were weakly associated or not associated with either disease (9, 10) . Other investigators, using slightly different methods to create an OBS, have mostly reported similar results for other cancers and cancer mortality (11) (12) (13) (14) .
In these studies, only 1 method for developing an OBS was used, the most common being a simple summation and equal weighting of the selected components. Because results could be unduly influenced by the weighting assumptions and because components do not contribute equally to the pathway under consideration, we present 4 different methods for constructing comprehensive exposure scores and illustrate the utility of this approach to investigate the association between oxidative balance and risk of incident, sporadic colorectal adenomas. In addition, since it is unknown whether these scores actually measure oxidative balance, we present data on the association of OBS with levels of F 2 -isoprostanes, which are considered the most reliable marker of oxidative stress in vivo (15, 16) .
MATERIALS AND METHODS

Study population
Data from 3 methodologically similar endoscopy-based case-control studies of incident, sporadic colorectal adenomas conducted by the same principal investigator were pooled. The first study (the Cancer Prevention Research Unit (CPRU) Study) was conducted in Minnesota from 1991 to 1994 (17) ; the second (the first Markers of Adenomatous Polyps (MAP) Study (MAP I)) was conducted from 1994 to 1997 in North Carolina (18) ; and the third (the second MAP Study (MAP II)) was conducted in 2002 in South Carolina (19) . Participants in all 3 studies were recruited from patients with no history of colorectal neoplasms who were scheduled to undergo outpatient, elective endoscopy for screening or gastrointestinal symptoms in large, community-based gastroenterology practices. Participants aged 30-74 years who spoke English, had no contraindications for colonoscopy, and had no known genetic syndromes associated with colonic neoplasia or history of inflammatory bowel disease, colorectal adenoma, or cancer (except nonmelanoma skin cancer) were eligible to participate. The participation rates were similar in all 3 studies (68%-76%).
We combined data from the MAP I and MAP II studies (hereafter referred to as MAP) because the selection criteria, study protocols, and questionnaires were identical for these studies. Details of the study protocols for the CPRU (17), MAP I (18), and MAP II (19) studies were previously reported. The final sample size for the pooled data analyses was 2,289 (789 incident adenoma cases and 1,500 polyp-free controls). All participants, prior to undergoing endoscopy, completed questionnaires on demographic factors, medical and family history, lifestyle, anthropometric factors, diet (using a semiquantitative Willett food frequency questionnaire (20, 21) ), and, in women, hormonal and reproductive history.
The studies were approved by the institutional review boards of the institutions at which they were conducted, and all participants provided written informed consent.
OBS components and their assessment
The 15 components included in the OBS (Table 1) were determined a priori based on their expected physiological effects on oxidative processes. The dietary components were derived from the food frequency questionnaires; nutrient values included dietary and supplemental sources. Supplemental selenium was not included in the OBS because fewer than 5% of the participants reported regular use of selenium supplements. All nutrient values were energy-adjusted according to the residual regression method, and nutrients were analyzed as continuous variables (22) . Nondietary lifestyle variables included in the OBS were smoking (current, former, or never smoker), alcohol intake (<1, 1-6, or ≥7 drinks/week), obesity (body mass index (weight (kg)/height (m)
2 ) <30 and waist:hip ratio <1.0 in men or <0.8 in women; either body mass index ≥30 or waist:hip ratio ≥1.0 in men or ≥0.8 in women; or body mass index ≥30 and waist:hip ratio ≥1.0 in men or ≥0.8 in women), and physical activity (in metabolic equivalents).
Colorectal adenoma
Participants who had an adenoma removed during colonoscopy and verified by an index study pathologist using diagnostic criteria established in the National Polyp Study (23) were considered cases. Participants who had no adenomatous or hyperplastic polyps upon colonoscopy were considered controls. All controls in the MAP studies underwent colonoscopy, but in the CPRU Study, 518 (43%) participants were polyp-free upon sigmoidoscopic assessment and were not referred for colonoscopy.
Assessment of F 2 -isoprostane levels
Plasma F 2 -isoprostane levels were assessed in a validation subsample from the MAP studies (157 cases and 184 controls). Fasting peripheral venous blood samples were drawn into red-coated, prechilled Vacutainer tubes (Becton, Dickinson and Company, Franklin Lakes, New Jersey) and then immediately placed on ice and shielded from light. Blood fractions were aliquoted into amber-colored cryopreservation tubes, the air was displaced with argon gas, and the aliquots were then immediately placed in a −80°C freezer until analysis. Plasma F 2 -isoprostane levels were measured using a method based on gas chromatography-mass spectrometry (23).
Statistical methods
We used 4 methods of weighting the 15 components (Table 1) to create the respective OBS.
OBS-equal weight (an a priori method). For OBS-equal weight, we assumed that all components are equally important and should contribute similar weights. Antioxidants and prooxidants identified a priori were assigned arbitrary weights of 1 and −1, respectively. Data for all components, including the categorical variables, were transformed to a standard normal distribution. We then multiplied the transformed variables by the respective weights (1 for antioxidants and −1 for prooxidants) and summed the weighted components to generate the OBS-equal weight.
OBS-lit. review (an a priori method). Weights for the OBS-lit. review method were derived from literature reviews ( Table 1) . Coefficient estimates were calculated using pooled adjusted risk estimates derived from published reviews/meta-analyses of individual colorectal cancer risk factors, where available. Pooled effect estimates for ω-3 and ω-6 fatty acids, flavonoids, glucosinolates, and iron were not readily available and are based on reviews conducted by one of the authors (C.D.). For continuous components, reported effect estimates commonly compare the highest quantile of intake with the lowest. For weighting, we calculated the effect estimate for 1 standard unit increase in the continuous variable based on the highest category risk estimate (e.g., fourth quartile vs. first quartile) reported in the literature. Our calculations assumed a log-linear dose response between the OBS component and colorectal cancer risk in the published estimates. On the basis of a previously described method (24) , we calculated the midpoints of the highest and lowest categories using the category boundaries of a standard normal distribution and used the following formula to calculate the coefficient estimate for a particular component (24, 25) : lnð1=effect estimateÞ ðmidpoint of high category À midpoint of low categoryÞ :
The inverse of the effect estimate was used so that components inversely associated with colorectal cancer had a positive weight and those with higher risk had a negative weight. OBS-lit. review was calculated for each study participant by weighting each standardized component based on the weights derived from the literature reviews and then summing the weighted components.
OBS-a posteriori (an a posteriori method). Weights were derived from the CPRU Study and applied to the MAP data Table continues 612 Dash et al.
and pooled data. We used multivariable logistic regression to estimate the odds ratio for colorectal adenoma for each OBS component after adjusting for other components and additional covariates. The coefficient estimates for each of the components obtained from the regression model were used to calculate weights for OBS-a posteriori. Coefficients were multiplied by −1 (the natural log of the inverse of the odds ratio) so that components inversely associated with adenoma risk had a positive weight and vice versa. OBS-a posteriori was then calculated as a weighted sum of the 15 components.
OBS-Bayesian (combination of a priori and data-based methods). We conceptualized OBS-Bayesian as a combination of the weighting schemes used in OBS-lit. review and OBS-a posteriori. We employed a hierarchical modeling approach, utilizing a logistic regression model with informative priors within the Bayesian framework, to derive weights for OBS-Bayesian. The Bayesian approach is discussed in greater detail elsewhere (26) (27) (28) . The priors for the OBS components were defined as normally distributed with mean and variance as determined for OBS-lit. review. The covariates (see "Statistical analysis" section below) in the model were assigned noninformative normal priors with a mean of zero and large standard deviations (10 6 ). The components were transformed to a standard normal distribution prior to analysis. We used the BAYES statement in PROC GENMOD in SAS, version 9.2, for the Bayesian analysis (29) . Convergence of the Markov chain was determined through visual analysis of trace plots and by means of 2 diagnostic tests (Gelman-Rubin and Geweke) (30, 31) . No departures from convergence were found for any of the components in the model. The first 2,000 burn-in sampling iterations were not used for determining the posterior summaries. The posterior summary estimates were multiplied by −1 and used as weights for OBS-Bayesian. Similarly to the other OBS, the result for OBS-Bayesian was then calculated as a weighted sum of the 15 components. Similarly to OBSa posteriori, the weights for OBS-Bayesian were developed in the CPRU data and applied to the MAP and pooled data.
Nondietary lifestyle variables such as physical activity are considered stronger risk factors for colorectal neoplasia than are dietary antioxidants and prooxidants (32) . To examine whether dietary factors meaningfully contribute to the 
OBS-A Posteriori
OBSBayesian
Nondietary lifestyle antioxidants
Physical activity Although acute bouts of exercise increase RONS production, regular exercise results in increase in adaptive response to oxidative stress by activating cellular antioxidant signaling systems and enhancing expression of antioxidant enzymes through a process termed "hormesis" ( . b OBS-equal weight: all OBS components received equal weights; OBS-lit. review: weights for OBS components were based on effect estimates derived from literature review; OBS-a posteriori: weights for OBS components were based on CPRU Study data; OBS-Bayesian: weights for OBS components were based on Bayesian analysis of case-control data.
c Weights were derived from published reviews/meta-analysis for all components except ω-3 fatty acids, ω-6 fatty acids, flavonoids, glucosinolates, and iron, where one of the authors (C.D.) conducted the meta-analyses. OBS-colorectal adenoma association, we created a "dietary OBS" by excluding smoking, alcohol intake, obesity, and physical activity from the OBS measures described above. We also created a "lifestyle OBS" that included only the 4 nondietary lifestyle variables.
Statistical analysis
We used multivariable logistic regression to estimate the odds ratio and corresponding 95% confidence interval for incident colorectal adenoma in relation to each OBS, adjusted for age, sex, education, family history of colorectal cancer in a first-degree relative, regular use (≥once/week) of aspirin, regular use (≥once/week) of other nonsteroidal antiinflammatory drugs, calcium, vitamin D, folate, fiber, total energy intake, cumulative estrogen exposure, excluding oral contraceptive use (in women), and use of menopausal hormone therapy (in women). These covariates were selected a priori as potential confounders based on their being established risk factors for colorectal adenoma and their potential for association with the OBS or its components. Stratified analyses were conducted to examine the association of colorectal adenoma with dietary OBS according to tertile of lifestyle OBS and vice versa. Effect-measure modification by the covariates was determined by comparing stratumspecific odds ratios and by means of the model-based loglikelihood ratio. We also examined whether the association between OBS and adenoma risk varied by tumor site (distal to the splenic flexure vs. proximal vs. rectal) or advanced adenoma status (defined as size ≥1 cm, adenoma with any villous component, or high-grade dysplasia). Prior to analyses, each OBS was categorized into tertiles based on the study-specific distribution in the controls. To test for linear trend, we created a continuous variable using the median OBS value within each tertile.
We used general linear models to evaluate the association of OBS measures with F 2 -isoprostane levels, adjusted for age, race, and study. F 2 -isoprostane values were log-transformed prior to analysis. Separate analyses were performed for men and women because mean F 2 -isoprostane levels are reported to be higher and to have more variability in women than in men (5, 16) .
All statistical tests were 2-sided, and P < 0.05 was considered statistically significant. All analyses were conducted in SAS, version 9.2 (SAS Institute Inc., Cary, North Carolina).
RESULTS
Selected characteristics of the study participants are shown in Table 2 . Cases were more likely than controls to be older, to be male, to not be taking aspirin or nonsteroidal antiinflammatory drugs regularly, and to report lower calcium, vitamin D, and folate intakes and higher energy intake. Among women, cases were less likely to report using postmenopausal hormone therapy.
The weights for the individual OBS components differed among the 4 methods and are shown in Table 1 .
The results from logistic regression modeling of the associations of the various OBS with colorectal adenoma are shown in Table 3 . For both studies, participants in the (39) 35 (33) 27 (19) 28 (19) 34 (35) 33 ( highest tertile of the OBS relative to the lowest tertile were, on average, 50% less likely to have colorectal adenomas. In the pooled analyses, the odds ratios were approximately 0.50 (range, 0.38-0.54) for the 4 different OBS, and all 95% confidence intervals excluded 1.0. The tests for trend for all 4 OBS were statistically significant, consistent with a doseresponse association of decreasing adenoma risk with increasing OBS. Overall, the findings for OBS-lit. review, OBS-a posteriori, and OBS-Bayesian were more similar to each other than to those from OBS-equal weights.
Associations of dietary OBS with adenoma according to tertile of lifestyle OBS are presented in Table 4 . For all OBS measures except OBS-equal weight, the inverse association between dietary OBS and adenoma risk was stronger (and statistically significant) among participants in the lowest tertile of lifestyle OBS (i.e., those with more prooxidant lifestyle exposures) than among those with higher lifestyle OBS. In contrast, associations of lifestyle OBS with adenoma risk were uniform across tertiles of dietary OBS (Table 5 ). For OBS-lit. review, there was some indication that participants with low dietary OBS scores had a greater reduction in adenoma risk associated with high lifestyle OBS than those with high dietary OBS.
The OBS, dietary OBS, and lifestyle OBS were more strongly associated with lower risk of advanced ademonas than with risk of nonadvanced adenomas (Table 6 ). This finding was especially true for the dietary OBS variables; the average odds ratio for adenoma risk comparing the highest tertile with the lowest was 0.88 (all 95% confidence intervals included 1.0) for nonadvanced adenoma and 0.55 (statistically significant) for advanced adenoma. The tests for trend were also statistically significant for the advanced adenoma outcome but not for the nonadvanced adenomas. Odds ratios for lifestyle OBS were stronger than those for dietary OBS for all adenomas, but the associations were more comparable between advanced and nonadvanced adenomas. Associations between the OBS and adenoma were similar for the proximal colon, distal colon, and rectal sites (data not shown). a OBS-equal weight: all OBS components received equal weights; OBS-lit. review: weights for OBS components were based on effect estimates derived from literature review; OBS-a posteriori: weights for OBS components were based on CPRU Study data; OBS-Bayesian: weights for OBS components were based on Bayesian analysis of case-control data. Tertiles for OBS are sex-specific, and the dietary components were adjusted for total energy intake.
b Adjusted for age, sex, education, family history of colorectal cancer in a first-degree relative, regular aspirin use, regular use of nonsteroidal antiinflammatory drugs, total calcium intake, total vitamin D intake, total energy intake, total folate intake, dietary fiber intake, and hormone therapy (among women).
Associations between the OBS and F 2 -isoprostane levels are presented in Table 7 . F 2 -isoprostane levels were lower, indicating lower systemic oxidative stress, with increasing OBS in both men and women, but the results for OBS-equal weights and OBS-a posteriori were not statistically significant among men (Table 7) . Increasing tertiles of dietary OBS were also inversely associated with F 2 -isoprostanes after adjustment for lifestyle OBS components. Although F 2 -isoprostane levels were lower among participants in the highest tertile of lifestyle OBS than among participants in the lowest tertile after adjustment for dietary OBS, the results were not statistically significant.
DISCUSSION
We developed 3 novel weighting schemes (OBS-lit. review, OBS-a posteriori, and OBS-Bayesian) and compared them with a previously used weighting scheme (OBS-equal weights) for combining dietary and nondietary exposures associated with oxidative balance. Using data from the pooled study, we found a substantial inverse association between OBS and risk for incident, sporadic colorectal adenomas. Our approach is robust, as evidenced by the similarity of the conclusions derived from the different weighting methods, suggesting that the observed associations are unlikely to be artifacts of weighting assumptions. Our results also suggest a dose-dependent decrease in F 2 -isoprostane levels with increasing levels of OBS, providing support for OBS as a valid measure of oxidative balance.
Other epidemiologic studies have found inverse associations of summary oxidative balance/stress scores with colorectal adenoma, lung cancer, esophageal cancer, prostate cancer, and total cancer mortality (9-13). However, Agalliu et al. (14) recently reported a null association between OBS and prostate cancer. These studies used only 1 method to develop the summary score variable, which raises concern a OBS-equal weight: all OBS components received equal weights; OBS-lit. review: weights for OBS components were based on effect estimates derived from literature review; OBS-a posteriori: weights for OBS components were based on CPRU Study data; OBS-Bayesian: weights for OBS components were based on Bayesian analysis of case-control data. Tertiles for OBS are sex-specific, and the dietary components were adjusted for total energy intake.
Oxidative Balance Scores and Colorectal Adenomas 617 that the results might be sensitive to the assumptions underlying the weighting of the variables in the score. Another limitation of previous studies was the assumption that all components contribute equally to oxidative stress (10, 13) . Since an equal weighting approach (OBS-equal weights) is unlikely to represent the true biological contributions of individual contributors to oxidative balance, we tested multiple approaches to weight the OBS. In addition, in contrast to previous studies, we created 3 OBS measures that are specific for colorectal neoplasms. Although each approach has certain limitations (discussed below), the conclusions from the results were generally consistent across the weighting methods. The use of multiple approaches can be viewed as sensitivity analyses for weighting OBS components.
The similarity of the conclusions obtained for the adenoma-OBS and OBS-F 2 -isoprostane associations suggests that all 4 scoring methods may be valid. Although the OBS-equal weights method is the easiest to use, concerns still remain about its biological appropriateness, and it is possible that this approach might not perform as well in designing exposure scores for pathways other than oxidative stress. The weighting approaches proposed as alternatives to OBS-equal weights also have limitations. Weights for OBS-a posteriori are based on data from 1 study and might not be applicable to other studies. An obvious improvement on this weighting scheme is to derive weights from multiple studies rather than just 1. This led us to develop OBS-lit. review. However, estimates obtained from pooling prior studies may be imprecise because of the lack of uniformity in the exposure measurement and covariate selection across studies. Additionally, weighting based on epidemiologic studies considers the effect of each component on disease risk, possibly without accounting for other factors. This weighting approach may not be the most suitable given our main premise that combined effects of components are more important than their individual effects. Therefore, a priori a OBS-equal weight: all OBS components received equal weights; OBS-lit. review: weights for OBS components were based on effect estimates derived from literature review; OBS-a posteriori: weights for OBS components were based on CPRU Study data; OBS-Bayesian: weights for OBS components were based on Bayesian analysis of case-control data. Tertiles for OBS are sex-specific, and the dietary components were adjusted for total energy intake.
weighting schemes based on the association of OBS components with a panel of oxidative stress biomarkers that best represent systemic oxidative stress may need to be developed. The OBS-Bayesian approach combines elements from the "lit. review" and "a posteriori" weighting schemes and aims to strike a balance between using available study data and published information from prior studies. This approach may be preferred not only for creating an OBS but also for determining the weights for other comprehensive pathway scores.
Our results suggest that increasing dietary OBS among persons with predominantly prooxidant lifestyle exposures, such as those in the lowest tertile of lifestyle OBS (Table 4) , might be a promising approach for adenoma prevention. Oxidative Balance Scores and Colorectal Adenomas 619
Overall, lifestyle OBS was more strongly associated with adenoma incidence than was dietary OBS; however, dietary OBS was more strongly associated with F 2 -isoprostane levels than was lifestyle OBS (Table 7) . This paradoxical observation could be due to the fact that the nondietary lifestyle components, especially compared with the dietary components, also act through other pathways in addition to oxidative stress (33) . This study had several limitations. Although the OBS components used are the most comprehensive reported to date, we might have missed potential components because of a lack of published evidence of their effects on oxidative processes. The OBS components do not include endogenous factors that modify oxidative stress, such as DNA damagerepair genes or genes responsible for cellular response against oxidative stress (34, 35) . The OBS dietary components are based on self-report data from food frequency questionnaires and are subject to measurement error and biases (36) , even when adjusted for total energy intake. Use of nutrient biomarkers as dietary OBS components should be evaluated in future studies. Study participants were predominantly white, and our results might not be generalizable a OBS-equal weight: all OBS components received equal weights; OBS-lit. review: weights for OBS components were based on effect estimates derived from literature review; OBS-a posteriori: weights for OBS components were based on CPRU Study data; OBS-Bayesian: weights for OBS components were based on Bayesian analysis of case-control data. Tertiles for OBS are sex-specific, and the dietary components were adjusted for total energy intake.
b Advanced adenoma was defined as size ≥1 cm, adenoma with any villous component, or high-grade dysplasia. c Adjusted for age, sex, education, family history of colorectal cancer in a first-degree relative, regular aspirin use, regular use of nonsteroidal antiinflammatory drugs, total calcium intake, total vitamin D intake, total energy intake, total folate intake, dietary fiber intake, and hormone therapy (among women). In addition, dietary OBS was adjusted for smoking, alcohol intake, obesity, and physical activity, and lifestyle OBS was adjusted for dietary OBS.
to nonwhite populations. In the CPRU Study, some controls did not have a colonoscopy, raising concerns about missed proximal tumors and possible outcome misclassification. However, such misclassification would be expected to attenuate the results. Most participants underwent colonoscopy for indications other than routine screening, such as gastrointestinal bleeding and other symptoms that might be related to increased oxidative stress. Although unlikely, it is also possible that participants with symptoms had recently changed their behaviors (e.g., diet) to more healthy patterns.
Data on F 2 -isoprostane levels were not available for the CPRU Study and were only available for a subsample from the MAP studies. Additionally, F 2 -isoprostane levels are indicators of lipid peroxidation and do not represent the entire spectrum of in vivo oxidative stress biomarkers, which includes oxidation products of proteins and nucleic acids.
Strengths of our study include the use of histologically verified adenoma cases, thus reducing outcome misclassification; community-based control selection; assessment of Oxidative Balance Scores and Colorectal Adenomas 621 exposure and covariate information prior to endoscopy, thus reducing recall bias; and a low likelihood of unmeasured confounding because of collection of detailed information on covariates. Finally, to our knowledge, ours is the first study to have investigated the validity of OBS using biomarkers of oxidative stress. In summary, we developed 3 novel weighting methods to create disease-specific exposure scores for oxidative balance, and we demonstrated their application to data from a large pooled case-control study of incident, sporadic colorectal adenomas. We compared the performance and validity of the different weighting schemes and concluded that all 4 methods perform equally well for OBS. However, given the potential limitations of the other methods, we recommend the use of a Bayesian approach to generate weights for multicomponent exposure scores. This method appears potentially useful for exposures, such as diet, for which small individual effects contributing to a larger pathway and the intercorrelations among the exposures limit our ability to evaluate exposure-disease associations. Finally, in contrast to the conclusions drawn from analyses that evaluated individual antioxidants/prooxidants, our approach suggests that oxidative balance may be associated with risk of incident, sporadic colorectal adenomas. * P < 0.05; **P ≤ 0.01; ***P ≤ 0.001. a OBS-equal weight: all OBS components received equal weights; OBS-lit. review: weights for OBS components were based on effect estimates derived from literature review; OBS-a posteriori: weights for OBS components were based on CPRU Study data; OBS-Bayesian: weights for OBS components were based on Bayesian analysis of case-control data. Tertiles for OBS are sex-specific, and the dietary components were adjusted for total energy intake.
b Proportional difference in mean F 2 -isoprostane levels = (tertile 2 -tertile 1)/tertile 1, expressed as a percentage for the comparison of tertile 2 with tertile 1 (referent). Similarly, the proportional difference for the comparison between tertile 3 and tertile 1 = (tertile 3 -tertile 1)/tertile 1, expressed as a percentage.
c Results of all analyses were adjusted for age, race, and study. Dietary OBS was additionally adjusted for smoking, alcohol, obesity, and physical activity. Lifestyle OBS was additionally adjusted for dietary OBS.
d P values were based on a t test of difference between the tertiles of log e (F 2 -isoprostanes).
